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FOREWORD 
The Metropolitan Development Project was initiated in 
1983 as a collaborative study. In 1984 efforts have been 
concentrated on creating a methodological basis for a more 
focused research phase starting in 1985. One of the 
priorities is to analyze the contact and accessibility 
problems of metropolitan regions. 
This paper contains an empirical study of differences 
in airline contact potentials of a large number of European 
metropolitan regions. The calculations show that 
accessibility as defined is very high in Paris, Amsterdam, 
Frankfurt, Ziirich, and West Berlin, while being remarkably 
inferior to Vienna, Rome, Madrid and Stockholm. With the 
exception of East Berlin, Warsaw and Moscow, Eastern Europe 
has lower European accessibility than Greece and Portugal. 
Analyses of metropolitan development possibilities will 
profit from the use of these measurements. 
0 
Ake E. Andersson 
Leader 
Regional Issues Project 
December 1984 

CONTENTS 
1. THE ~RESUND PROJECT . 
2. THE POST-INDUSTRIAL SOCIETY . . 4 
3. ACCESSIBILITY IN THE EUROPEAN SYSTEM OF CITIES . . 8 
3.1 Outbound Accessibility . . 14 
3.2 Inbound Accessibility . . . 16 
3.3 Accessibility: Inbound or Outbound? . 16 
4. THE EUROPEAN POTENTIAL CONTACT MAPS . . . . 18 
4.1 Outbound Accessibility . . . . . 22 
4.2 Inbound Accessibility . . . . . . 24 
4.3 Toward a Nodal Hierarchy of Accessibility . . 24 
5. PERSONAL CONTACT NETWORKS AND GROWTH CENTRES . . . 26 
- v i i  - 

1 THE ORESUND PROJECT 
The Oresund Channel, o r  " the  Sound1', i s  the  name o f  t he  narrow, crowded sound 
t h a t  c o n s t i t u t e s  the  boundary betheen Denmark and Sweden. Advanced p l a n s  fo r  
b u i l d i n g  a b r idge  across i t ,  as w e l l  as a t u n n e l  beneath i t ,  have been i n  
existence f o r  seve ra l  years now. A grea t  amount o f  i n v e s t i g a t i o n  m a t e r i a l  has 
been produced, and t h e  Governnients and Par l iaments  o f  t h e  two c o u n t r i e s  con- 
cerned w i l l  s h o r t l y  determine whether these connexions w i l l  be e s t a b l i s h e d  i n  
the  course o f  t h e  1980's. A few s t u d i e s  taken from those Sound i n v e s t i g a t i o n s  
w i l l  be touched on i n  t h e  present  paper. These s t u d i e s  a im t o  throw l i g h t  on 
the  p o t e n t i a l  e f f e c t s  on business companies and households o f  b r i d g e / t u n n e l  
connexions between Denmark and Sweden. In a d d i t i o n ,  t h e  p o s s i b l e  consequences 
f o r  t he  b io -phys ica l  environment on bo th  s ides  o f  t h e  Sound were taken i n t o  
account. 1 
The aresund p r o j e c t  con ta ins  ex tens ive  surveys o f  t h e  sa les  and purchases o f  
goods and se rv i ces  on t h e  p a r t  o f  Danish and Swedish companies. The i n f o r -  
mation f lows t h a t  t r a v e l  by t h e  way o f  d i r e c t  persona l  con tac ts  among o f f i c i a l s  
on var ious  l e v e l s  - i n  companies, and i n  o the r  o rgan isa t i ons  - a r e  a l s o  
reg is tered.  The m a t e r i a l  comprises i n t e r n a t i o n a l  as w e l l  as n a t i o n a l  communi- 
c a t i o n  pat te rns .  
The s tud ies  demonstrate t h a t  t h e  Sound c o n s t i t u t e s  a very d e f i n i t e  b a r r i e r  
today. Companies on t h e  Danish and Swedish s ides  o f  t h e  Sound have a l i m i t e d  
t rade exchange and a s t o n i s h i n g l y  few c o n t a c t s  with one another. The Danish 
and Swedish s p a t i a l  o r g a n i s a t i o n  of sub-contractors,  as w e l l  as t h e  d i s t r i -  
b u t i o n a l  systems, a r e  c losed c i r c u i t s  when viewed i n  r e l a t i o n  t o  each other. 
The i n t e r e s t i n g  t h i n g  i s  t h a t  t h e  b a r r i e r  has been growing i n  recen t  years. 
I t  was f a r  l e s s  n o t i c e a b l e  before, and s h o r t l y  a f t e r ,  t h e  Second World War. 
This i s  n o t  t o  say t h a t  t h e  t o t a l  amount o f  Swedish-Danish t r a d i n g  has dec- 
reased. The r e d u c t i o n  has taken p lace i n  t h e  exchange o f  goods and c o n t a c t s  
i n  the  border areas on bo th  s i d e s  o f  t h e  Sound. 
I n v e s t i g a t i o n s  have shown t h a t  t he  l a c k  o f  i n t e r - a c t i o n  across t h e  Sound i s  
no t  p r i m a r i l y  a consequence o f  t r a n s p o r t a t i o n  problems. Instead,  a d m i n i s t r a t i v e  
-
codes and rou t ines ,  combined w i t h  the  r e g i o n a l  s t r u c t u r e  o f  v a r i o u s  organisa-  
t i o n s  and w i t h  inter-company connexions, c o n s t i t u t e  the  main cause f o r  t h e  
present s t a t e  o f  a f f a i r s .  
On t h e  Danish s i d e ,  Copenhagen is a  v i t a l  c o n t r o l l i n g  c e n t r e  f o r  Danish b u s i n e s s ,  
be s ides  forming an impor tan t  node i n  i n t e r n a t i o n a l  c o n t a c t  systerns.  A g r e a t  
ma jo r i t y  of  Copenhagen's a d m i n i s t r a t i v e  and o r g a n i s a t i o n a l  r e l a t i o n s h i p s  a r e  
d i r e c t e d  towards t h e  West. Compared t o  Copenhagen, Malmoe on t h e  Swedish s i d e  
is a  t y p i c a l  s u b s i d i a r y  reg ion .  R e l a t i o n s h i p s  a r e  set i n  a  n o r t h - e a s t e r l y  
d i r e c t i o n ,  towards t h e  c e n t r a l  p a r t s  o f  t h e  Swedish n a t i o n a l  t e r r i t o r y .  A s -  
s o c i a t i o n s  with Stockholm a r e  a l l - i m p o r t a n t .  In a  Danish-Swedish p e r s p e c t i v e ,  
on ly  Copenhagen and Stockholm a r e  found on t h e  same " c o n t a c t  l e v e l " .  
The development i n  t h e  Sound a r e a  co r r e sponds  t o  c e r t a i n  t r e n d s  t h a t  can  be  
observed i n  t h e  rest o f  Europe. A f t e r  t h e .  Second World War, c o n t a c t s  between 
border  a r e a s  i n  d i f f e r e n t  c o u n t r i e s  o f t e n  d e t e r i o r a t e d  i n  consequence o f  
v a r i o u s  p roces se s  o f  c o n c e n t r a t i o n  t h a t  have taken  p l a c e  i n  b u s i n e s s  and i n  
a  number o f  o r g a n i s a t i o n s .  In e a r l i e r  days ,  autonomous l o c a l  u n i t s  ma in t a ined  
c o n t a c t s  a c r o s s  t h e  boundar ies .  Today, t h e s e  l o c a l  u n i t s  have f r e q u e n t l y  been 
transformed i n t o  a f f i l i a t e d  o f f i c e s ,  c o n t r o l l e d  and a d m i n i s t e r e d  from a  main 
o f f i c e  s i t u a t e d  i n  some o t h e r  c i t y .  The main o f f i c e s  t a k e  cha rge  o f  any i n -  
t e r n a t i o n a l  r e l a t i o n s h i p s .  
In two o f  t h e  s t u d i e s  conducted under  t h e  a u s p i c e s  o f  t h e  Oresund p r o j e c t ,  t h e  
whole o f  Europe forms t h e  f o c a l  p o i n t  o f  i n t e r e s t .  One o f  them w i l l  be; d e a l t  
w i th  i n  g r e a t e r  d e t a i l  l a t e r  on; it d i s c u s s e s  c o n t a c t  and t r a v e l  f a c i l i t i e s  
i n  Europe a s  a  whole. This  s tudy  can be viewed a s  an example o f  t h e  i n q u i r i e s  
t h a t  have been made concern ing  t h e  p o s s i b i l i t i e s  and t h e  s p h e r e s  o f  a c t i o n  on 
t h e  p a r t  o f  t h e  companies - i n  t h i s  p a r t i c u l a r  c a s e  t h e i r  p o s s i b i l i t i e s  o f  
main ta in ing  d i r e c t  pe r sona l  c o n t a c t s  i n  t h e  European system o f  c i t i e s .  Thus, 
t h i s  s tudy is devoted t o  pu re ly  o b j e c t i v e  and e a s i l y  q u a n t i f i a b l e  ma t t e r s .  
The second s t u d y ,  on ly  t o  b e  touched on i n  pas s ing ,  r e p r e s e n t s  an e n t i r e l y  
d i f f e r e n t  approach i n  t h e  i n v e s t i g a t i o n .  Here, t h e  q u e s t i o n  o f  how b u s i n e s s  
managers and o t h e r  decis ion-makers  r e g a r d  t h e i r  own s i t u a t i o n s  s u p p l i e s  t h e  
p o i n t  of  depa r tu re .  
The concept "environmental  image1' is used a s  a  d e s i g n a t i o n  cove r ing  t h e  sub- 
j e c t i v e  a t t i t u d e s  t o ,  and knowledge o f ,  v a r i o u s  a b s t r a c t  and c o n c r e t e  m a t t e r s  
i n  t h e  company's environment on t h e  p a r t  o f  a d m i n i s t r a t i v e  o f f i c i a l s .  T h i s  
environmental image is assumed t o  a f f e c t  every d e c i s i o n  made, whether i n  
bus ines s  companies o r  i n  o t h e r  o r g a n i s a t i o n s .  Environmental images a r e  mapped 
o u t  i n  t h e  cou r se  o f  d e t a i l e d  i n t e r v i e w s  wi th  t h e  managers o f  b i g  companies 
i n  Denmark and Sweden. They were asked t o  a s s e s s  d i f f e r e n t  European c o u n t r i e s  
with  r c ~ j ~ r r l  t.o Lheir r e s p e c t i v e  p o l i t i c a l  s t a l ~ i l i t ~ ,  l i n g u i s t i c  d i f f i c u l t i e s ,  
b u s i n e s s  freedom and e f f i c i e n c y ,  t r a d e  b a r r i e r s ,  p roduc t  q u a l i t y ,  t e c h n o l o g i -  
c a l  s t a n d a r d s ,  c a p a c i t y  f o r  i n n o v a t i o n ,  n e g o t i a t i n g  c l i m a t e ,  and t h e  e x t e n t  
t o  which s i q r ~ e d  t r e a t i e s  and agreements  a r e  honoured. They a l s o  s t a t e d  t o  
what degree they  f e e l  themselves  t o  be conversan t  w i th  c u r r e n t  a f f a i r s  i n  
o t h e r  c o u n t r i e s .  
The. i n v e s t i g a t i o n s  d i s p l a y  g r e a t  s i m i l a r i t i e s  i n  t h e  way t h a t  Swedish and 
Danish decision-makers r ega rd  Europe. D i f f e r e n c e s  a r e  mainly connected w i th  
t h e  -eva lua t ion  o f  t h e  r e s p e c t i v e  ne ighbour ing  coun t ry .  For i n s t a n c e ,  bo th  
groups regard domest ic  b u s i n e s s  a s  be ing  h igh ly  e f f i c i e n t .  Swedish d e c i s i o n -  
makers,  however, a r e  l e s s  convinced o f  t h e  e f f i c i e n c y  o f  Danish i ndus t ry , .  Of 
t h e  Northern European c o u n t r i e s , ,  on ly  Grea t  B r i t a i n ' s  i n d u s t r y  is h e l d  t o  be 
less e f f i c i e n t  than t h a t  o f  Denmark. Swedish dec is ion-makers  make somewhat 
unfavourable  assessments  o f  o t h e r  a s p e c t s  o f  Denmark, t o o ,  such a s  t h e  
n e g o t i a t i n g  c l ima te .  By way o f  a  f u r t h e r  i n s t a n c e ,  Swedish dec is ion-makers  
t h i n k  t h a t  Danish e n t e r p r i s e  is more s e v e r e l y  r e g u l a t e d  and s u b j e c t  t o  na- 
t i o n a l  supe rv i s ion  and c o n t r o l  than  Swedish i n d u s t r y .  Danish decis ion-rrnkers  
ho ld  t h e  oppos i t e  view. 
The managers a l s o  s t a t e d  t h e i r  o p i n i o n s  on t h e  Swedish and Danish p a r t s  o f  
t h e  Sound reg ion .  To sum up t h e  r e s u l t s  very  b r i e f l y ,  t h e  i n v e s t i g a t i o n s  show 
t h a t  decision-makers a r e  c e r t a i n l y  f a m i l i a r  wi th  t h e i r  own h a l f ,  t h e  o t h e r  
h a l f  being l e s s  wel l  known. The l a t t e r  is "abroad",  and t h e  image i n s t a n t l y  
becomes l e s s  c l e a r - c u t . I t  might perhaps  be s a i d  t h a t  t h e  tendency towards  
s t e r e o t y p e  i d e a s  and c l i c h g s  grows a s  soon a s  one is p u t  t o .  judging t h e  s t a t e  
o f  a f f a i r s  on t h e  o t h e r  s i d e  o f  a  n a t i o n a l  border .  Cons ider ing  t h a t  i t  is. i n -  
f a c t  a  "neighbour" of  t h e  I-lalmoe r e g i o n ,  t h e  image o f  t h e  Copenhagen r e g i o n  
i n  t h e  minds o f  Swedishdecis ion-makers  is unfocused where a c t u a l  knowledge 
is concerned. I t  resembles  t h e  images o f  t h e  most p e r i p h e r a l  r e g i o n s  i n  
Sweden more than  it does t h e  image o f  a m e t r o p o l i s  j u s t  a c r o s s  t h e  water.  
I t  is t r u e  t h a t  t h e  image o f  t h e  Copenhagen r eg ion  is more complete  t han  
t h o s e  p e r t a i n i n g  t o  o t h e r  f o r e i g n  r e g i o n s ,  bu t  t h a t  does  n o t  a l t e r  t h e  f a c t  
t h a t  t h e  s i t u a t i o n  is most s u r p r i s i n g .  
The i n v e s t i g a t i o n s  presen ted  i n  t h e  Oresund r e p o r t  i n d i c a t e  t h e  remarkably 
uniform i d e a s  and judgements r ega rd ing  t h e  f a c t o r s  sur rounding  b u s i n e s s  and 
manufacturing f i rms  on t h e  p a r t  o f  Swedish decision-makers.  The envi ronmenta l  
irl~aqes o f  Diinish decis ion-makers  agree  wi th  one a n o t h e r  t o  a cor rcsponding  
ex t en t .  This ur .~iformity is  probably a  consequence o f  a  s e r i e s  of  c i r cums tances ,  
sane of which we a r e  aware of.. Promiment decision-makers in big companies have 
a l l  had much t h e  same t r a i n i n g  and educa t ion .  The i r  p r o f e s s i o n a l  c a r e e r s  a r e  
very much of  a  kind.  They read  t h e  same newspapers and magazines.  The i r  ex- 
change o f  i n fo rma t ion ,  and t h e i r  pe r sona l  c o n t a c t s ,  t a k e  p l a c e  w i t h i n  t h e  
same n a t i o n a l  - i n  some c a s e s  i n t e r n a t i o n a l  - c o n t a c t  network. 
2 THE POST-INDUSTRIAL SOCIETY 
As was s t a t e d  above, t h e  remainder o f  t h e  p r e s e n t  d i s c u s s i o n  w i l l  d e a l  with 
c o n t a c t  and t r a v e l  f a c i l i t i e s  i n  t h e  European urban system. In  o r d e r  t o  
f a c i l i t a t e  an unde r s t and ing  o f  t h e  purpose o f  t h i s  s t u d y ,  a  background s k e t c h  
o f  some kind is c a l l e d  f o r .  A b r i e f  d e s c r i p t i o n  o f  t h e  a l t e r e d  employment 
s t r u c t u r e  and t h e  l i k e w i s e  a l t e r e d  t r a n s p o r t a t i o n  r equ i r emen t s  t h a t  a r e  
c h a r a c t e r i s t i c  o f  p o s t - i n d u s t r i a l  s o c i e t i e s  might s e r v e  t h o s e  ends.  
For a  deeper  unde r s t and ing  o f  t h e  f a r - r each ing  s t r u c t u r a l  changes which have 
taken p l a c e  i n  occupa t iona l  composi t ion,  i t  is n e c e s s a r y  t o  d e p a r t  from t h e  
accepted  d i v i s i o n  o f  employment i n t o  i n d u s t r i a l ,  t r a d e  and s e r v i c e  s e c t o r s .  
In t h i s  survey occupa t iona l  a c t i v i t y  i n  s o c i e t y  w i l l  i n s t e a d  be regarded  a s  
a  f a b r i c  of  job func t ions .  These a r e  t o  be found i n  va ry ing  numbers and i n  
varying combinat ions w i t h i n  t h e  d i f f e r e n t  t y p e s  o f  workplaces  which t o g e t h e r  
c o n s t i t u t e  t h e  p r i v a t e  and t h e  p u b l i c  s e c t o r s  o f  t h e  economy. 
In  a  f u n c t i o n a l  v i e w  o f  employment, t h e  f a c t  t h a t  t h e  j ob  ass ignments  c a r r i e d  
o u t  a t  t h e  same workplace d i f f e r  among themselves  is t aken  i n t o  c o n s i d e r a t i o n .  
This  is impor t an t ,  s i n c e  d i v i s i o n  o f  l a b o u r  and s p e c i a l i s a t i o n  have o f t e n  been 
c a r r i e d  t o  g r e a t  ex t remes  today ,  even i n  t h e  s i n g l e  company and a t  i ts  v a r i o u s  
workplaces. The most s i g n i f i c a n t  c h a r a c t e r i s t i c s  o f  t h e  development i n  pos t -  
war s o c i e t i e s  towards i n c r e a s i n g  d i v i s i o n  o f  l abour  and s p e c i a l i s a t i o n  cannot  
be sub jec t ed  t o  d e t a i l e d  s c r u t i n y  u n l e s s  t h e  employees a r e  grouped accord ing  
t o  t h e i r  iob func t ions .  
F igure  1 shows two workplaces.  One o f  them r e p r e s e n t s  a  s e r v i c e  company (pro-  
duc t ion  o f  s e r v i c e s )  and t h e  o t h e r  a  company t aken  from t h e  manufactur ing 
industry (production of materials. The sketch can be used for the 
d e s c r i p t i o n  o f  u n i t s  i n  t h e  p r i v a t e  a s  well a s  t h e  p u b l i c  s e c t o r .  The c i r c l e s  
denote  t h e  c o n t r o l  u n i t s  o r  a d m i n i s t r a t i v e  f u n c t i o n s  o f  t h e  companies, t h e  
Figure 1. Job functions connected up by links and f lows. 
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trihnyle and the square st~rlding for the operating units or nlanufacturing 
furlctions respectively. The proportion between control units on the one hand 
and operating units on the other v a r i e s  among d i f f e r e n t  organiza t ions .  Purely 
administrative bodies consist of circles only, whereas pure warehouse units 
and workshops are almost exclusively made up of triangles or squares. 
The job assignments given to employees within the company constitute one 
starting-point for functional categorisation. The control unit comprises 
supervising and administrating assignments. Officials employed in prominent 
administrative positions .are responsible for decision-making., planning, rlego- 
tiations, search, and product development, etc. They are referred to as A1 
in the figure. The A2 stratum contains control, direction of production, 
processing of info'rmation, and services to Al, etc. A3 conta ins  accounting, 
rou t ine  o f f i c e  work, s e r v i c e s  t o  A 1  and A2, e t c .  D s tands  f o r  the  opera t ing  
units of the companies concerned. In the manufacturing industry, for instance, 
operational staff is mainly employed in handling goods. This frequently en- 
tails shop-floor work. In service companies, the operating units consist of 
nursing staff, shop assistants, mechanics, installation engineers, and 
drivers, to mention a few examples. In this context, it should be pointed out 
that it is often difficult to distinguish clearly between administrative 
functions and the operational functions of certain service companies. 
The second starting-point for functional categorisation is found in the kind 
of contact that forms the primary link between a job function and its environ- 
ment (see the kinds of contact to the right in Figure 1). The administrative 
functions are in charge of the exchange of information between the companies 
and other oryanisations. Hence, they are associated by means of information 
flows in varying directions. The A1 function is mainly dependent on direct 
personal contacts. Investigations show that this type of employee - in in- 
dustrial companies, service companies, and public administration - is involved 
in extremely comprehensive contact work. On the average, these employees devote 
30 to 50 hours a week to direct personal contacts, some of them more than 60 
hours (including travelling time, but not pre-travel preparation time). 
The A2 functions do less comprehensive contact work, some 10 to 30 hours a 
week. A3 members have relatively few direct personal contacts outside their 
own workplace. In the A2 and A3 functional groups, contacts via telephone and 
correspondence form the most important kind of contact from a quantitative 
point of view. Operational functions (D  in Figure 1) in manufacturing 
companies a r e  l i nked  by goods t r a n s p o r t a t i o n .  Tt~e o p e r a t i n g  u n i t s  o f  s e r v i c e  
con~pijnies and r e t a i l e r s  a r e  a s s o c i a t e d  with companies and households  i n  t h e i r  
su r round i rqs  by means of buying and s e r v i c e  t r i p s .  
The a c t i v i t y  systems i n  c o u n t r i e s  which can today be d e s c r i b e d  a s  p o s t - i n -  
d u s t r i a l  s o c i e t i e s  - e.g. t h e  United S t a t e s ,  Japan ,  Canada, S w i t z e r l a n d ,  
West Germany, France ,  Great  B r i t a i n ,  t h e  Benelux and Scandinavian  c o u n t r i e s  - 
have undergone a  p roces s  of r a d i c a l  t r ans fo rma t ion .  To pu t  i t  s imply ,  t h e s e  
changes can be desc r ibed  a s  pronounced s h i f t s  i n  o c c u p a t i o n a l  s t r u c t u r e  from 
t h e  p r i n ~ a r y  functi-ons t y p i c a l  o f  an a g r a r i a n  s o c i e t y ,  t o  t h e  manufac tur ing  
f u n c t i o n s  t y p i c a l  of t h e  i n d u s t r i a l  s o c i e t y ,  end f i n a l l y  t o  t h e  s e r v i c e  
- f u n c t i o n s  and a d m i n i s t r a t i v e  f u n c t i o n s  which accoun t  f o r  a  c o n s i d e r a b l e  
p ropor t i on  of  g a i n f u l  employment i n  t h e  p o s t - i n d u s t r i a l  s o c i e t y .  
In  a l l  p r o b a b i l i t y ,  t h e s e  changes i n  t h e  s t r u c t u r e  o f  employment w i l l  be 
accentua ted  i n  t h e  fu tu re .  The pr imary  and manufactur ing f u n c t i o n s  w i l l  need 
fewer and fewer workers. The s e r v i c e  occupa t ions  r e q u i r i n g  p e r s o n a l  a t t e n -  
t i o n  wi th  d i r e c t  persona l  c o n t a c t s  w i l l  engage a n e v e r - i n c r e a s i n g  p r o p o r t i o n  
o f  t h e  labour  fo rce .  Employment w i l l  rise very r a p i d l y  i n  t h e  a d m i n i s t r a t i v e  
f u n c t i o n s ,  which a r e  c h a r a c t e r i s e d  by t h e  compl ica ted  p roces s ing  of  informa- 
t i o n ,  decision-making, p l ann ing ,  r e s e a r c h  and product  development. 
So f a r ,  t h e  s t r u c t u r a l  changes d e s c r i b e d  h e r e  have gone hand i n  hand wi th  a  
g r e a t  concen t r a t i on  of job o p p o r t u n i t i e s  and r e s i d e n t i a l  f a c i l i t i e s  i n  major 
urban r eg ions  throughout  t h e  world.  E s p e c i a l l y  i n  developed economies,  t h e  
growth of  major c i t i e s  is l a r g e l y  t h e  r e s u l t  of  t h e  dynamic expansion o f  
s e r v i c e  and a d m i n i s t r a t i v e  f u n c t i o n s .  The head o f f i c e s  o f  companies a r e  
concent ra ted  i n  t he  major urban r e g i o n s .  T h e r e  w e  f i n d  t h e  a d m i n i s t r a t i v e  
and management personnel  of  t r a d e  un ions  arid o t h e r  i n t e r e s t  o r g a n i s a t i o n s ,  
f i n a n c i a l  i n s t i t u t i o n s ,  and a  l a r g e  p ropor t i on  of  t h e  growing p u b l i c  
a d m i n i s t r a t i o n  s e c t o r .  Around t h e s e  c o n t r o l - u n i t  agglomera t ions  congrega t e  
every imaginable  type  of s e r v i c e ,  p l u s  r a d i o  and t e l e v i s i o n  c o r p o r a t i o n s ,  
newspapers, p u b l i s h e q e t c .  
Development i n  t h e  p o s t - i n d u s t r i a l  s o c i e t y  has  l e d  t o  a  f a r - r each ing  d i v i s i o n  
o f  l abour  and s p e c i a l i s a t i o n .  A s  a  r e s u l t  of  t h i s ,  t h e  in te rdependence  o f  
va r ious  work f u n c t i o n s  has  i n c r e a s e d  cons ide rab ly .  Soc i e ty  cannot  f u n c t i o n  
wi thout  t h e  c o n s t a n t  t r a n s i t  of goods ,  people  and messages. In view o f  t h i s  
s u r v e y ' s  l i m i t e d  a r e a  of' s t u d y ,  i t  is  e s s e n t i a l  t o  observe  how i r ~ t e r c s t  i n  
t h e  t r a n s p o r t  nlovements and flows t h a t  l i n k  d i f f e r e n t  a c t i v i t i e s  t o g e t h e r  
has s h i f t e d  ( s e e  r i g h t  hand s i d e  of  F igu re  1 ) .  Formerly,  a t t e n t i o n  was 
focused on t h e  t r a n s p o r t a t i o n  o f  goods and t h e  c o s t s  e n t a i l e d .  In  a d d i t i o n ,  
e a r l y  s t u d i e s  o f  buying h a b i t s  and s e r v i c e  t r a v e l  showed t h e  conlpara t ive ly  
l i m i t e d  t r a n s p o r t a b i l i t y  of  people .  During r e c e n t  y e a r s  w e  have become more 
aware o f  t h e  n e c e s s i t y  f o r  a  more d e t a i l e d  s t u d y  o f  t h e  i n fo rma t ion  f lows 
w k c h  l i n k  d i f f e r e n t  a c t i v i t i e s  t o g e t h e r .  Consequent ly ,  we now have a  
foundat ion  on which t o  base  a  meaningful d i s c u s s i o n o f  t h e  f a c t o r s  governing 
l o c a t i o n  d e c i s i o n s  o f  v a r i o u s  a d m i n i s t r a t i v e  f u n c t i o n s  i n  t h e  p o s t - i n d u s t r i a l  
s o c i e t y .  
In format ion  f lows  v i a  te lecommunicat ions and correspondence can ha rd ly  a f -  
f e c t  t h e  l o c a t i o n  o f  v a r i o u s  a c t i v i t i e s .  P h y s i c a l  d i s t a n c e  is ha rd ly  an 
o b s t a c l e  any l o n g e r  f o r  t h e s e  t ypes  of  i n fo rma t ion  t r a n s m i s s i o n .  The essen-  
t i a l  p o i n t  i n  t h i s  c o n t e x t ,  however, is t h a t  t h e  most i n ~ p o r t a n t  in forn ta t ion  
exchanged i n  s o c i e t y  s t i l l  r e q u i r e s  face- to- face  meet ings ,  i n  s p i t e  of the 
r a p i d  advance o f  te lecommunicat ions.  In  f a c t ,  i t  appea r s  t h a t  d i r e c t  pe r -  
s o n a l  c o n t a c t s  - on which p h y s i c a l  d i s t a n c e  imposes c o n s i d e r a b l e  c o n s t r a i n t  - 
have gained i n  importance du r ing  r e c e n t  y e a r s ,  and may perhaps  become even 
more impor tan t  d u r i n g  t h e  fo re seeab le  f u t u r e  on account  o f  t h e  i n c r e a s i n g  
complexi ty  o f  s o c i e t y .  
In  v a r i o u s  o r g a n i s a t i o n s  employees wi th  c o n t a c t  i n t e n s i v e  f u n c t i o n s ,  o r  
employees whose d u t i e s  depend very much on c o n t a c t  a c t i v i t y ,  a r e  c o n s t a n t l y  
on t h e  move i n  o r d e r  t o  r e c e i v e  and communicate i n fo rma t ion .  They g e n e r a t e  
a  c o n s i d e r a b l e  amount of  t h e  t r a f f i c  i n  t h e  c e n t r a l  p a r t s  o f  t h e  major urban 
r eg ions .  In  t h e  c a s e  o f  i n t e r - r e g i o n a l  t r a v e l ,  they  account  f o r  80  pe r  c e n t  
o f  a l l  journeys  by a i r  and about  t h e  same p r o p o r t i o n  o f  f i r s t - c l a s s  t r a i n  
t r a v e l .  The i n t e r - r e g i o n a l  c o n t a c t  network is dominated by t h e  major urban 
r e g i o n s  bo th  a s  t h e  o r i g i n s  and d e s t i n a t i o n s  o f  journeys.  2 ) 
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The fo l lowing  a n a l y s i s  o f  t h e  c o n t a c t  and t r a v e l  f a c i l i t i e s  i n  t h e  European 
system o f  c i t i e s  should  be regarded a s  a  s t u d y  o f  p h y s i c a l  range and no th ing  
e l s e .  Those o r g a n i s a t i o n a l  b a r r i e r s  and psycho log ica l  o b s t a c l e s  t o  informa- 
t i o n  which a r e  known t o  e x i s t  between d i f f e r e n t  c o u n t r i e s  and p e o p l e s  ( s e e  
l t ~ e  i r l t r u d u c t i o n  t o  t h e  p r c s c n t  p a p e r )  have been l e f t  o u t  o f  a c c o u n t .  Itowever, 
plarls  have been made f o r  c o n s i d e r i r l y  t h e  problem o f  European b a r r i e r s  o f  
v a r y i n g  k i n d s  i n  f u t u r e  r e s e a r c h .  
The f o r e g o i n g  d i s c u s s i o n  o f  c o n t a c t  p a t t e r n s  i n  Sweden and o t h e r  c o u n t r i e s  
h a s  emphasized t h e  r o l e  o f  t h e  p r i n c i p a l  u rban  nodes  i n  t h e  n a t i o n a l  i n f o r -  
mat ion web. An e x t e n s i o n  o f  t h e  s t u d y  t o  t h e  i n t e r n a t i o n a l  l e v e l  p o s e s  t h e  
iawrediate problem o f  i d e n t i f y i n g  t h e  a p p r o p r i a t e  European s y s t e m  o f  c i t i e s  
f o r  t h e  a n a l y s i s  o f  i n t e r n a t i o n a l  i n f o r m a t i o n  webs. I t  is,  o f  c o u r s e ,  i m -  
p o s s i b l e  t o  r e g a r d  any s u c h  s y s t e m  a s  c l o s e d  f o r  t h e r e  w i l l  be many f l o w s  
a c r o s s  its b o u n d a r i e s .  Most l a r g e  European c i t i e s ,  f o r  i n s t a n c e ,  a r e  i n  
f r e q u e n t  d i r e c t  c o n t a c t  w i t h  American cit ies.  Beyond t h e  immedia te  p e r i -  
phery  o f  Europe,  i n  Nor th  A f r i c a ,  f o r  example ,  a r e  c i t i e s  which communicate 
a s  much w i t h  t h e  u r b a n  nodes  o f  Europe a s  t h e y  do among t h e m s e l v e s .  
Many s t u d i e s  have i n d i c a t e d  t h e  t endency  f o r  s p e c i a l i s e d  o c c u p a t i o n a l  g r o u p s  
and dec i s ion-makers  t o  c o n g r e g a t e  i n  t h e  upper  e c h e l o n s  o f  t h e  l a b o u r  m a r k e t  
h i e r a r c h y , , i . e .  i n  t h e  b i g  c i t i e s  and  p a r t i c u l a r l y  i n  t h e i r  c e n t r a l  a r e a s .  
Here a r e  t o  be found t h e  p r i n c i p a l  and  r e g i o n a l  o f f i c e s  o f  c e n t r a l  a n d  l o c a l  
government,  o f  p u b l i c  and p r i v a t e  i n d u s t r y ,  and o f  " p r e s s u r e  g r o ~ ~ p s "  s u c h  a s  
employers  and t r a d e s  un ion  o r g a n i s a t i o n s .  Hence t h e s e  c i t i e s  s h o u l d  r e p r e s e n t  
t h e  most i m p o r t a n t  e l e m e n t s  i n  t h e  c o n t a c t  network.  T h e r e f o r e  a l l  European 
c a p i t a l s  and c i t i e s  down t o  t h e  s i z e  o f  500.000 have been i n c l u d e d  i n  t h i s  
s t u d y .  
A c c e s s i b i l i t y  t o  t h e s e  n o d e s  d e p e n d s ,  however,  on t h e i r  p r o x i m i t y  t o  a i r p o r t s  
and t h e  d i s t r i b u t i o n  o f  t h e s e  means some m o d i f i c a t i o n  t o  t h e  c h o i c e  o f  n o d e s .  
Bonn and The Hague, f o r  example ,  have been e x c l u d e d  s i n c e  t h e y  do n o t  have  
t h e i r  own i n t e r n a t i o n a l  a i r p o r t s .  They s h a r e  t h e i r  a i r  t r a f f i c  w i t h  Cologne 
and Amsterdam r e s p e c t i v e l y .  A d d i t i o n a l l y ,  seven  o t h e r  u r b a n  c e n t r e s  a r e  
i n c l u d e d  due t o t h e i r  f u n c t i o n s  a s  i m p o r t a n t  i n t e r n a t i o n a l  and r e g i o n a l  
c e n t r e s .  
The s t u d y  c o n ~ p r i s e s  a  t o t a l  o f  98 European u rban  c e n t r e s .  'Their names a r e  
found i n  Tab le  1. The p o p u l a t i o n  f i g u r e s  i n  t h e  t a b l e  were t a k e n  from - The 
Europa Year Book, u s u a l l y  d e n o t i n g  t h o s e  c i t y  r e g i o n s ,  o r  u r b a n  r e g i o n s ,  
where t h e  v a r i o u s  c e n t r e s  a r e  s i t u a t e d .  The numbers g i v e n  t o  t h e  c e n t r e s  i n  
t h e  t a b l e  c o r r e s p o n d  t o  t h e  numbers on t h e  map o f  Europe ( F i g u r e  2 ) .  
Table  1 Popula t ion  i n  urban r eg ions  
Nation 
- - 
Numbers of C e n t r e s  Popu la t i on  
urban r eg ions  ( m i l l i o n s )  
A 1  bania  
Aus t r i a  
Belgium 
Bulgar ia  
Czechoslovakia 
De111nark 
F in land  
f rance  
Eas t  Germany 
West Germany 
Greece 
Hungary 
Ice land  
I r e l a n d  
I t a l y  
Luxemburg 
Holland 
Norway 
Pol and 
Po r tuga l  
T i r ana  
Vienna 
B r u s s e l s  
Antwerp 
S o f i a  
Prague 
Copenhagen 
Aar hus  
H e l s i n k i  
P a r i s  
L y on 
M a r s e i l l e  
Lille 
Bordeaux 
Toulouse 
Nice 
Nantes  
E a s t  B e r l i n  
L e i p z i g  
Dresden 
Er f u r t  
West B e r l i n  
Hamburg 
Hanover 
Brernen 
Dusse ldor  f 
S t u t t g a r t  
Munich 
Cologne 
Nuremberg 
f r a n k f u r t  a.M. 
A t  hens  
Sa lonikq  
Budapest 
Reykjavik 
Dublin 
Rome 
Milan 
Naples  
Tur in  
Genoa 
Palermo 
801 ogna 
Luxemburg 
Amsterdam 
Rotterdam 
Oslo 
War s a w  
Cracow 
Wroclaw 
Poznan 
Katowice 
Gdadsk 
Lisbon 
R u m a n i a  
S p a i n  
Swi t ze r l and  
Sweden 
Turkey 
U n i t e d  Kingdom 
5 5 
56 
5 7 
58 
5 9 
6 0 
6 1 
6 2 
6 3 
6 4 
6 5 
6 6 
67 
68 
69 
70 
7 1 
7 2 
73 
7 4 
7 5 
7 6 
7 7 
78 
Yugoslav ia  7 9 
80 
The Sov ie t  Un ioc  8 1 
8 2 
83 
8 4 
8 5 
8 6 
8 7 
8 8 
89 
90 
9 1 
9 2 
9 3 
9 4 
9 5 
96 
9 7 
98 
Opor t o 
B u c t ~ a r u s t  
Madr id  
Barce lona  
S e v i l l e  
Va lenc ia  
Zaragoza 
- 
B i l b a o  
Z u r i c h  
Geneva 
Berne 
Stockholm 
Gothenburg 
Malmoe 
I s t a n b u l  
London 
Birmingham 
Glasgow 
L i v e r p o o l  
Manchester 
Leeds 
Newcast l e  
Ed inburgh  
Be1 f a s t  
Be lg rade  
Zagreb 
Moscow 
Len ing rad  
K iev  
Baku 
Kharkow 
Minsk 
Odessa 
T b i l i s i  
Done t s 
Kazan 
Volgograd 
Rostov 
R iga  
Zaporozhe 
Lvov 
T a l l i n n  
V i l n i u s  
K i s h i n e v  
From "The Europa Year Book" (1975). 
F i g u r e  2 .  Urban r e g i o n s  i n c l u d e d  i n  t h e  s t u d y  ( ~ a m e s  and 
numbers  i n  t a b l e  1 ) .  
In  t h e  s t u d y  o f  a c c e s s j b i  l i t y  i n  Europe ,  d i f f e r e n t  a t t c ~ r ~ p t s  have  bucn 111nde t o  
i n v e s t i y a t t .  t h e  o p p o r t u l l i t i e s  f o r  f a c e - t o - f a c e  c o n t a c t s .  On t h c  f o l l o w i n g  
p i q e s ,  a t t e n t i o n  is focused  on two s u c h  a t t e f e p t s  d e a l i n g  w i t h  o p p o r t u n i t i e s  
f o r  d i r e c t  p e r s o n a l  c o n t a c t s  between 90 European u r b a n  c e n t r e s .  The f i r s t  
s t u d y  i n v e s t i g a t e s  t h e  d i f f e r e n t  p o s s i b i l i t i e s  o f  round t r i p s  i n  a  g i v e n  day 
by d i f f e r e n t  means o f  t r a n s p o r t  ( c a r ,  t r a i n ,  b o a t  and a i r p l a n e )  between e a c h  
o f  t h e  u rban  c e n t r e s .  The maximum d u r a t i o n  o f  s t a y  w i t h i n  t h e  d e s t i n a t i o n  
c e n t r e  which s t i l l  per rn i t s  t h e  p e r s o n  c o n c e r n e d  t o  r e t u r n  home on t h e  same 
day is used t o  e v a l u a t e  t h e s e  p o s s i b i l i t i e s .  The s t u d y  is d i v i d e d  i n t o  two 
por t ions :  the  o p p o r t u n i t i e s  f o r  f a c e - t o - f a c e  c o n t a c t s  from e a c h  u r b a n  c e n t r e  
t o  a l l  o t h e r  c e n t r e s  a r e  r e p o r t e d  f i r s t  ( t h e  t e r m  outbound a c c e s s i b i l i t y  is 
u s e d  in t h i s  c a s e ) .  The c o r r e s p o n d i n g  r e v e r s e  o p p o r t u n i t i e s  form t h e  second 
p o r t i o n  o f  t h i s  i n v e s t i g a t i o n  ( t h e  t e r m  inbound a c c e s s i b i l i t y  is  u s e d  i n  t h i s  
c a s e ) .  
The second major  i n v e s t i g a t i o n  ( s e e  s e c t i o n  4)  f o c u s e s  on t h e  r e l a t i o n s h i p  
between t h e  maximum d u r a t i o n  o f  s t a y  w i t h i n  a  work day on t h e  one  hand and 
t h e  s i z e  o f  u r b a n  p o p u l a t i o n  on t h e  o t h e r .  Two q u e s t i o n s  a r e  p u t  forward:  
what is t h e  p o t e n t i a l  number o f  i n d i v i d u a l s  who c a n  be r e a c h e d  from c i t y  A 
- 
d u r i n g  a  day v i s i t  o f  x  h o u r s ' d u r a t i o n ,  and  what is  t h e  p o t e n t i a l  number o f  
i n d i v i d u a l s  who can  t r a v e l  t o  c i t y  - A d u r i n g  a  day v i s i t  o f  x  hours'  d u r a t i o n ?  
The d a t a  o b t a i n e d  from t h e s e  two q u e s t i o n s  a r e  u s e d  a s  m e a s u r e s  o f  t h e  o u t -  
bound and inbound a c c e s s i b i l i t y  f o r  e a c h  u r b a n  c e n t r e .  
The f i r s t  major  s t u d y  i n v e s t i g a t e s  t h e  d i f f e r e n t  p o s s i b i l i t i e s  o f  round 
t r i p s  i n  a  s i n g l e  day by d i f f e r e n t  means o f  t r a n s p o r t  between e a c h  p a i r  o f  
t h e  90 European u rban  c e n t r e s .  The d u r a t i o n  o f  s t a y  is t h e  measure  u s e d  t o  
e v a l u a t e  t h e s e  p o s s i b i l i t i e s .  I t  is assumed t h a t  t h e  d e p a r t u r e  from t h e  home 
c e n t r e  does  n o t  o c c u r  p r i o r  t o  s i x  o ' c l o c k  i n  t h e  morning,  and  t h a t  r e t u r n  
is b e f o r e  midn igh t .  F u r t h e r m o r e ,  t h e s e  day t r i p s  must be  p o s s i b l e  a t  l e a s t  
t h r e e  times between Monday and  F r i d a y .  
The i n v e s t i g a t i o n  examined t h e  t r a n s p o r t  p o s s i b i l i t i e s  i n  Europe d u r i n g  S p r i n g ,  
1976. Data f o r  t r a i n  and a i r  . t r a v e l  a r e  d e r i v e d  from t h e  Thomas Cook C o n t i -  
n e n t a l  T i m e t a b l e  and t h e  ABC World Airways  Guide.  The work p r o c e d u r e s  used 
t o  e v a l u a t e  t h e  European outbound and  inbound a c c e s s i b i l i t y  a r e :  
1 .  The maximum d u r a t i o n  o f  s t a y  w i t h i n  t h e  d e s t i n a t i o n  c e n t r e  which stil l  
a l l o w s  t h e  p e r s o n  concerned  t o  r e t u r n  t o  t h e  home c e n t r e  on t h e  same day 
is c a l c u l a t e d  f o r  e a c h  p a i r  o f  t h e  90 u r b a n  c e n t r e s .  
3 .  Ttle v a l u e s  o f  t h e  m a t r i x  a r e  sunrned by row and column. 
The row t o t a l s  i n  t h e  98 x  98 m a t r i x  a r e  used  a s  m e a s u r e s  o f  outbound a c c e s s i -  
b i l i t y ,  w h i l e  t h e  colunin t o t a l s  d e t e r m i n e  t h e  inbound a c c e s s i b i l i t y  f o r  e a c h  
O K  t h e  98 c i t i e s .  
3.1 gutbound a c c e s s i b i l i t y  
F i g u r e  3  i l l u s t r a t - e s  t h e  f a c t  t h a t  t h e  most f a v o u r a b l e  zone  f o r  o i ~ t b u u n d  
a c c e s s i b i l i t y  o c c u r s  w i t h i n  a n  a r e a  d e l i m i t e d  by l i n e s  drawn between I 'a r is -  
London-Han~burg-Munich-Milan-Lyon-Paris. The o n l y  u r b a n  c e n t r e s  t o  show c o r -  
r e s p o n d i n g l y  h i g h  v a l u e s  o u t s i d e  t h i s  d e l i m i t e d  a r e a  a r e :  West B e r l i n ,  Viecina, 
Rome, and Manchester .  T h i s  h i g h  a c c e s s i b i l i t y  a r e a  is c a l l e d  t h e  "Prirnory 
European C e n t r e " .  The v a l u e s  f o r  t h e  u rban  c e n t r e s  w i t h i n  t h i s  a r e a  show 
v a r i a t i o n s ,  b u t  a s  s e e n  from F i g u r e  3 ,  t h e y  c o n s t i t u t e  a  r e a s o n a b l y  hon~u- 
geneous  b lock .  
O u t s i d e  t h e  " P r i n ~ a r y  European C e n t r e " ,  c i t i e s  i n  S c a n d i n a v i a ,  t h e  B r i t i s h  
I s l e s  ( e x c l u d i n g  London and M a n c h e s t e r ) ,  and t h e  S o u t h  a n d  West o f  F r a n c e  
form t h r e e  r e l a t i v e l y  homogeneous a c c e s s i b i l i t y  b l o c k s .  The u r b a n  c e n t r e s  
w i t h i n  t h e s e  t h r e e  zones  h o l d  a n  i n t e r m e d i a t e  p o s i t i o n  i n  t e r m s  o f  t h e i r  
outbound a c c e s s i b i l i t y  and  a r e  r e f e r r e d  t o  a s  t h e  " I n t e r m e d i a t e  European 
'Centres" .  
The o n l y  u r b a n  a r e a  hav ing  a  value corresponding t o  t h e  " I n t e r m e d i a t e  
European C e n t r e s " ,  and f a l l i n g  o u t s i d e  t h e s e  t h r e e  b l o c k s ,  is Madrid.  A s  
t r a n s p i  res from t h e  map, t h e  v a r i a b i l i t y  i n  ou tbound  a c c e s s i b i l i t y  i l l  t h e  
r e s t  o f  Europe is l a r g e .  The v a l u e s  v a r y  between 0 and 30. T h e r e f o r e ,  w i t h i n  
t h i s  "low a c c e s s i b i l i t y  a r e a "  t h e r e  a r e  d i f f e r e n t  d e g r e e s  o f  s e c o n d a r y  p o s i -  
t i o n s .  The u r b a n  c e n t r e s  w i t h i n  t h i s  zone a r e  r e f e r r e d  t o  a s  t h e  "Secondary 
European C e n t r e s " .  Another s t r i k i n g  f e a t u r e  emerg ing  from t h i s  map is t h e  
major  d i f f e r e n c e  i n  v a l u e s  between Eas te rn  and Western European Cent res ,  we l l  
i l l u s t r a t e d  i n  t h e  E a s t  and West German c a s e .  
Figure  3 .  The European s t a y  time ( d u r a t i o n  o f  s t a y )  map: outbound acce:;si- 
b i l i t y .  The v a l u e s  a r e  exp re s sed  r e l a t i v e  t o  t h e  most a c c e s s i b l e  
urban c e n t r e  ( P a r i s  = 100).  
Inbound accesci b i  1 i t y  
Tt~c inbound a c c e s s i b i l i t y  map (F igu re  4)  shows t h a t  most urban cent res  bc- 
lonyirby t o  the "Primary European Centre" have e q u a l l y  favourable p o s i t i o n s  
reyard ing t h e i r  inbound t r a v e l .  A s t r i k i n q  change i n  rank ing  occurs f o r  Copen- 
haycn. I t  now belongs t o  t h i s  group. Thus, Copenhagen has cons iderab ly  b c t t e r  
inbound than outbound a c c e s s i b i l i t y  w i t h i n  Europe. 
The urban cent res  belonging t o  t h e  t h r e e  b locks  p r e v i o u s l y  c a l l e d  t h e  " I n t e r -  
n~ed ig te  European Centres" s t i l l  keep t h e i r  p o s i t i o n s  i n  r e l a t i o n  t o  the  
"secondary" c i t i e s .  But as t h e i r  o v e f a i l  va lues  a r e  lower when con~parcd t o  
the  "Primary European Centre", t h e  inbound a c c e s s i b i l i t y  o f  these b locks  i s  
lower than t h e i r  outbound a c c e s s i b i l i t y .  The oppos i te  i s  t r u e  o f  some p l a c c s  
i n  the  "Secondary European Centres" category (e.9. Barcelona, Genoa, Zagreb 
and Warsaw). The outbound a c c e s s i b i l i t y  values o f  these c i t i e s  a re  now cora- 
parable t o  those o f  t he  " In te rmed ia te  European Centres". Again, the  d i f f e r e n c e s  
i n  values between Eastern and Western European cen t res  remain. 
3.3 A c c e s s i b i l i t y :  Inbound o r  outbound? 
Most ~ r ~ o d e l s  o f s p a t i a l  i n t e r a c t i o n  and c o n n e c t i v i t y  do n o t  d i s t i n g u i s h  between 
inbound and outbound a c c e s s i b i l i t y .  As i s  ev iden t  from F igures  3 and 4, how- 
ever, t he  inbound and outbound a c c e s s i b i l i t i e s  i n  t h e  European d u r a t i o n - o f -  
s tay maps a re  d i f f e r e n t .  Th is  phenomenon w i l l  always occ"r because o f  t h e  
schedul ing o f  t ranspor t .  I n  s p i t e  o f  t h e  d i f f e r e n c e s ,  t h e  two maps have many 
features i n  common. It i s  obvious t h a t  t h e  "Primary European centre", t he  
" Intermediate European, Centres", and t h e  "Secondary European Centres" b a s i c a l l y  
c o n t a i n  t h e  same urban cent res  r e g a r d l e s s  o f  whether outbound o r  inbound access i -  
b i l i t y  i s  be ing considered. 
A numer ical  comparison between t h e  i n d i v i d u a l  values o f  t h e  two maps shows 
some s t r i k i n g  d i f f e rences ,  however. One o f  these i s  t h a t  a  m a j o r i t y  o f  t h e  
urban cent res  have a  r e l a t i v e l y  h ighe r  outbound than inbound a c c e s s i b i l i t y .  
Th is  i s  e s p e c i a l l y  t r u e  o f  urban cen t res  i n  t h e  " In termedia te  European Centres",  
and i n  the  "Secondary European Centres". Th is  d i s p a r i t y  can t o  a  g rea t  e x t e n t  
be exp la ined by the  c o n s t r u c t i o n  o f  t h e  t ime tab les .  Thus, the  e x i s t i n g  
schedules o f  t r a i n  and a i r  t r a f f i c  i n  Europe seem t o  be planned i n  such a  
way t h a t  t he re  are  b e t t e r  o p p o r t u n i t i e s  fo r  t r a v e l l i n g  i n t o  the  "European 
Centre" than i n  the  opposi te d i r e c t i o n .  
F i g u r e  4 .  'The European s t a y  time ( d u r a t i o n  o f  s t a y )  map: inbound  a c c i : s s i -  
b i l i t y .  V a l u e s  a r e  e x p r e s s e d  r e l a t i v e  t o  t h e  most a c c e s s j b l c  
u r b a n  c e n t r e  ( F r a n k f u r t  = 100) .  
4 THE fUROPEAN POTENTIAL C O N T A C T  IeIAPS 
To o b t a i n  q u a n t i t a t i v e  e x p r e s s i o n s  o f  t h e  outbound and  inbound a c c e s s i b i l i t y  
o f  t t ~ e  98 u rban  c e n t r e s ,  t h e  r e l a t i o n s h i p  between t h e  maximum d u r a t i o n  o f  s t a y  
and t h e  si>e o f  e a c h  u r b a n  p o p u l a t i o n  is i n v e s t i g a t e d .  The p o p u l a t i o n  o f  e a c h  
urban a g g l o m e r a t i o n  is t h u s  u s e d  a s  a  s u r r o g a t e  f o r  t h e  c o n t a c t  r e q u i r e m e n t  
( t h e  need f o r  c o n t a c t s ) ,  a s  i t  is i n ~ p o s s i b l e  t o  f i n d  d a t a  f o r  t h e  a c t u a l  
number o f  c o n t a c t - i n t e n s i v e e m p l o y e e s  i n  most of  t h e  c i t y  r e g i o n s .  When u s i n g  
t h i s  s u r r o g a t e  measure  f o r  c o n t a c t  r equ i remcnt , a  l i n e a r  r e l a t i o n  between c i t y  
s i z e  a n d  c o n t a c t  r e q u i r e m e n t  is a c c e p t e d .  I n  Sweden w e  know, however ,  t h a t  
r e a l i t y  is n o t  l i k e  t h a t ,  a s  t h e  b i g  c i t i e s  normal ly  h a v e  a  h i g h e r  p e r c e n t a g e  
' o f  t h e i r  employees  i n  c o n t a c t - i n t e n s i v e  j o b s  t h a n  t h e  smaller -ones.  A' more 
a d e q u a t e  s u r r o g a t e  m e a s u r e . o f  c o n t a c t  r e q u i r e m e n t  c o u l d  have been c o n s t r u c t e d .  
One s u g g e s t i o n  would b e  t o  c a l c u l a t e  a n  index  o f  c o n t a c t  r e q u i r e m e n t  f o r  e a c h  
c i t y  i n  which f a c t o r s  l i k e  b e i n g  a  c a p i t a l  o r  n o t ,  t h e  p r e s e n c e  o f  headquar -  
t e r s  o f  n a t i o n a l  f i r m s  and o r g a n i s a t i o n s ,  and the presence of mul t inat ionals ,  
t o g e t h e r  w i t h  c i t y  s i z e ,  c o u l d  be i n c o r p o r a t e d .  c a l c u l a t i n g  s u c h  an i n d e x ,  
however, c a l l s  f o r  a  l o t  o f  d a t a  which a r e  n o t  a v a i l a b l e  a t  t h e  mon~ent. 
To e v a l u a t e  t h e  c o n t a c t  a c c e s s i b i l i t y  o f  Europe,  two q u e s t i o n s  n e e d  t o  be  
.answered: 
- What is t h e  p o t e n t i a l  number o f  i n d i v i d u a l s  ( o u t  o f  a b o u t  120 m i l l i o n  i n  
t h e  98 u rban  c e n t r e s )  who c a n  be  r e a c h e d  from a  g i v e n  u r b a n  ! c e n t r e  d u r i n g  
a  day v i s i t  o f  x h o u r s  d u r a t i o n 7  
- What is t h e  p o t e n t i a l  number o f  i n d i v i d u a l s  who c a n  t r a v e l  t o  a  g i v e n  u r b a n  
c e n t r e  d u r i n g  a  day v i s i t  0 f . x  h o u r s '  d u r a t i o n ?  
The p o p u l a t i o n  f i g u r e s  r e q u i r e d  f o r  a n s w e r i n g  t h e s e  two q u e s t i o n s  were c o l l e c t e d  
col lected from The Europa year Book. Data concerning the maximum duration 
o f  s t a y  i n  e a c h  u r b a n  c e n t r e  were t a k e n  from t h e  9 8  x 9 8  m a t r i x  d e s c r i b e d  i n  
t h e  f i r s t  s t u d y .  The a n s w e r s  t o  t h e  two q u e s t i o n s  a r e  summarised f o r  e a c h  
c e n t r e  th rough  t h e  c o n s t r u c t i o n  o f  s o - c a l l e d  l o c a t i o n  p r o f i l e s .  F i g u r e s  5 a n d  
6 show, a s  a n  example ,  t h e  l o c a t i o n  p r o f i l e s  f o r  P a r i s ,  Copenhagen and Malmoe. 
F i g u r e  5 shows t h e  p o t e n t i a l  number o f  i n d i v i d u a l s  w h ~  c a n  be  r e a c h e d  from 
P a r i s ,  Copenhagen and Malmoe d u r i n g  a day v i s i t  o f  v a r y i n g  d u r a t i o n .  F i g u r e  6 
shows t h e  p o t e n t i a l  number o f  i n d i v i d u a l s  who can t r a v e l  t o  t h e s e  c i t i e s  
d u r i n g  a  day v i s i t  o f  1-18 h o u r g - d u r a t i o n .  
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F i g u r e  5 .  The r e l a t i o n s h i p  b e t w e e n  t h e  maximum s t a y  t i m e  
( d u r a t i o n  o f  s t a y )  and t h e  p o t e n t i a l  number o f  
i n d i v i d u a l s  who c a n  be  r e a c h e d  f r o m  P a r i s ,  
C o p e n h a g e n  and Malmoe d u r i n g  a day  v i s i t .  
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F i g u r e  6 .  The r e l a t i o n s h i p  b e t w e e n  t h e  maximum s t a y  t i m e  
( d u r a t i o n  o f  s t a y )  and t h e  p o t e n t i a l  number o f  
i n d i v i d u a l s  who can t r a v e l  t o  P a r i s ,  Copenhagen 
and Malmoe d u r i n g  a d a y .  
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F i g u r e  7 .  The c o n t a c t  a c c e s s i b i l i t y  c a l c u l a t e d  a s  t h e  a r e a  
( a )  b e l o w  t h e  u h o l e  l o c a t i o n  p r o f i l e ,  
( b )  b e t w e e n  f o u r  and e i g h t  h o u r s ' l e n g t h  o f  s t a y .  
'The urban c c r ~ t r e s '  outbourld and illbound c o n t a c t  accessibilities were nnalyscd 
by va r ious  rr~ethods us ing  t h e i r  l o c a t i o n  p r o f i l e s ,  t h e  pu rpose  being t o  o b t a i n  
s p e c i f i c  measures o f  c o n t a c t  a c c e s s i b i l i t y .  In t h e  f i r s t  exper iment ,  t h e  a r e a  
below t h e  p r o f i l e s  f o r  each urban c e n t r e  was c a l c u l a t e d .  These a r e a s  were 
in tended  t o  measure t h e  outbound and inbound c o n t a c t  a c c e s s i b i l i t y ,  a s  t h e  
a r e a s - b e l o w  t h e  c u r v e s  r e p r e s e n t  t h e  t o t a l  number of  i n h a b i t a n t s  t h a t  a  pe r -  
son l i v i n g  i n ,  o r  t r a v e l l i n g  t o ,  a  g iven  c i t y  could  v i s i t  d u r i n g  a  s i n g l e  day. 
The r e s u l t s  o f  t h i s  measure were n o t  s a t i s f a c t o r y  a s  i d e n t i c a l  computed v a l u e s  
could  r ep re sen t  t o t a l l y  d i f f e r e n t  l o c a t i o n  p r o f i l e s  ( F i g u r e  7 :a ) .  A s  an a l t e r -  
n a t i v e  t o  t h e  f i r s t  method, t h e  fo l lowing  procedure  was u t i l i s e d .  The a r e a  
between four  and e i g h t  hou r s '  d u r a t i o n  o f  s t a y  f o r  each  l o c a t i o n  p r o f i l e  was 
c a l c u l a t e d  ( F i g u r e  7 : b ) . - T h i s  time i n t e r v a l  was chosen s i n c e  i t  is assumed t o  
be r e q u i r e d  i n  o r d e r  t o  accomplish a day ' s  work and make a  s i n g l e  day 
t r i p  worthwhile. Th i s  procedure  o f  c a l c u l a t i n g  t h e  outbound and inbound con- 
t a c t  a c c e s s i b i l i t y  is n o t  an i d e a l  s o l u t i o n ,  b u t  u n l i k e  t h e  f i r s t  measure,  
t h e s e  r e s u l t s  can be meaningfu l ly  i n t e r p r e t e d .  
The r e s u l t s  o f  t h e  c o n t a c t  a c c e s s i b i l i t y  a n a l y s i s  a r e  mapped ou t  i n  F i g u r e s  8 
and 9. These f i g u r e s  a r e  c a l l e d   h he European p o t e n t i a l  c o n t a c t  maps - ou t -  
bound and inbound a c c e s s i b i l i t y " .  
4.1 Outbound. a c c e s s i b i l i t y  
A s  is c l e a r  from F igu re  8, t h e r e  a r e  s i g n i f i c a n t  s p a t i a l  d i f f e r e n c e s  wi th  
r ega rd  t o  outbound c o n t a c t  p o t e n t i a l  w i t h i n  Europe. The most f avourab l e  zone 
of  outbound a c c e s s i b i l i t y ,  c a l l e d  t h e  "Primary - European centre", is  d e l i m i t e d  
by l i n e s  drawn between Paris-London-Hamburg-Munich-Milan-Lyon-Paris. The only  
urban c e n t r e s  t h a t  have co r r e spond ing ly  h igh  v a l u e s  o u t s i d e  t h i s  zone a r c :  
West B e r l i n ,  Vienna, Rome, Dublin,  Birmingham, and Manchester. .  
The Scandinavian urban c e n t r e s ,  t h e  rest of  t h e  B r i t i s h  I s l e s ,  and Southern  
a s  well a s  Western France form t h r e e  o t h e r  r e l a t i v e l y  homogenous outbound 
c o n t a c t  a c c e s s i b i l i t y  blocks.  Because o f  t h e i r  medial  p o s i t i o n  i n  te rms  o f  
outbound a c c e s s i b i l i t y ,  t h e s e  t h r e e  b locks  a r e  r e f e r r e d  t o  a s  t h e  " I n t e r m e d i a t e  
European Centres".  The on ly  urban c e n t r e s  having s i m i l a r  v a l u e s  t o  t h e  " I n t e r -  
mediate European Cent res"  and f a l l i n g  o u t s i d e  t h e s e  zones a r e  Madrid and 
Turin.  
Figure 8. The European potential contact map: outbound accessibility. 
The values are expressed relative to the most accessible 
urban centre (Paris = 100). 
The r e s t  of  t h e  urban c e n t r e s  a l l  have lower c o n t a c t  a c c e s s i b i l i t y  arld a r e  
r e f e r r e d  t o  a s  t h e  "Secondary European Cen t r e su .  Within t h i s  o v e r a l l  low 
a c c e s s i b i l i t y  zone,  I~loscow, East  B e r l i n  and Barcelona a r e  c l e a r l y  t h e  most 
a c c e s s i b l e .  
4.2 Inbound a c c e s s i b i l i t y  
The inbound c o n t a c t  a c c e s s i b i l i t y  map ( f i g u r e  9 )  shows t h a t  most urban c e n t r e s  
belonging t o  t h e  "Primary European Centre"  have t h e  same r e l a t i v e l y  f avourab le  
p o s i t i o n s  i n  terms of  t h e i r  inbound c o n t a c t  o p p o r t u n i t i e s .  When compared t o  
t h e  outbound c o n t a c t  a c c e s s i b i l i t y  map, Copenhagen has  a much h ighe r  p o s i t i o n  
and is t h e r e f o r e  p l aced  wi th in  t h e  "Primary European Centre". 
A s t r i k i n g  change occu r s  a t  t h e  i n t e r m e d i a t e  l e v e l  o f  inbound a c c e s s i b i l i t y  
when compared t o  t h e  European outbound a c c e s s i b i l i t y  p a t t e r n s .  Only t h e  B r i t i s h  
c i t i e s  can be cons ide red  t o  have an i n t e r m e d i a t e  p o s i t i o n .  With t h e  above- 
mentioned excep t ion  o f  Copenhagen, a l l  t h e  o t h e r  i n t e r m e d i a t e  outbound c e n t r e s  
a r e  c l e a r l y  less a c c e s s i b l e  r ega rd ing  t h e i r  inbound p r o p e r t i e s ,  and t h u s  drop 
i n t o  t h e  "Secondary European Centres"  ca t ego ry .  
4 . 3  Toward .a nodal  h i e r a r c h y  o f  a c c e s s i b i l i t y  
By comparing F igu re s  8 and 9 ,  it is e v i d e n t  t h a t  s i m i l a r  p a t t e r n s  e x i s t  
between outbound and inbound c o n t a c t  a c c e s s i b i l i t y .  The "P r in~a ry  European 
Centre" remains i d e n t i c a l  i n  terms o f  c o n t a c t  a c c e s s i b i l i t y  i n  bo th  c a s e s .  
But impor tan t  d i f f e r e n c e s  c l e a r l y  e x i s t  between outbound and inbound poten-  
t i a l .  The major change o c c u r s  between t h e  " In t e rmed ia t e  European C e n t r e s N a n d  t h e  
"Secondary European Centres1: ~ h i s ' i s  i n d i c a t e d  by t h e  marked d e c r e a s e  i n  t h e  nunrber 
o f  c i t i e s  o f  t h e  " In t e rmed ia t e  European Cent res"  inbound ca t ego ry  and t h e  
i n c r e a s e  i n  t h e  number o f  c i t i e s  w i th in  t h e  "Secondary European Cent res"  
inbound ca tegory .  Thus, a s i g n i f i c a n t  c h a r a c t e r i s t i c  o f  e x i s t i n g  European 
t r a n s p o r t  is t h a t  outbound c o n t a c t  a c c e s s i b i l i t y  is c l e a r l y  b e t t e r  than 
inbound movements. 
Some o t h e r  p r o p e r t i e s  o f  t h e  two c o n t a c t  a c c e s s i b i l i t y  maps a r e  i n t e r e s t i n g .  
The p o l i t i c a l  boundary between E a s t e r n  and Western Europe is d i s t i n c t i v e  and 
c o n s t i t u t e s  an impor tan t  b a r r i e r  t o  t h e  development o f  a t r u l y  i n t e g r a t e d  
European c o n t a c t  system. C l e a r l y ,  Western Europe h a s  h ighe r  c o n t a c t  a c c e s s i -  
b i l i t y  than  Eas t e rn  Europe. A d d i t i o n a l l y ,  w i th in  a lmos t  a l l  European c o u n t r i e s ,  
Figure 9. The European p o t e n t i a l  contact map: inbound a c c e s s i b i l i t y .  
The values are  expressed r e l a t i v e  t o  the most accessible 
urban centre (Par is  = 100). 
orle o r  two urban c e n t r e s  have s i q n i  f  i c a ~ ~ t l y  b c t t c r  con tac t  acccssibi 1 i t  y  t han  
o t t ~ e r s  i n  t h e  coun t ry .  That is ,  one o r  two c i t i e s  wi th in  each  coun t ry  have a 
favoured p o s i t i o n  r ega rd ing  o p p o r t u n i t i e s  f o r  face- to- face  c o n t a c t s .  T h i s  
favourable  q u a l i t y  must be e s t a b l i s h e d  a t  t h e  expense of  t h e  r e ~ r ~ a i n i r ~ y  urban 
a r ea s .  
A more d e t a i l e d  a n a l y s i s  would r e v e a l  a t  l e a s t  two d i f f e r e n t  k i n d s  o f  t r a n s p o r t  
systems wi th in  Europe: one i n t e r n a t i o n a l  and s e v e r a l  n a t i o n a l  ones .  The nodes 
o f  t h e  i n t e r n a t i o n a l  one ,  t h a t  is t h e  network connec t ing  t h e  d i f f e r e n t  n a t i o n s  
i n  Europe, c o n s i s t  p r i m a r i l y  of  one o r  two n a t i o n a l  c e n t r e s .  From t h e  p o i n t  o f  
v i e w  of  a c c e s s i b i l i t y ,  t h e  c i t i e s  s t u d i e d  a r e  t h u s  a r ranged  i n  a  h i e r a r c h y  
where n a t i o n a l  c e n t r e s  have a  s u p e r i o r  p o s i t i o n  i n  r e l a t i o n  t o  t h e  o t h e r  c i t i e s .  
These o t h e r  c i t i e s a r e  p r i m a r i l y  nodes i n  a  domest ic  t r a n s p o r t a t i o n  system and ,  
t h e r e f o r e ,  connected t o  t h e  European network v i a  one o r  two n a t i o n a l  c e n t r e s .  
5  PERSONAL CONTACT NETWORKS AND GROWTH CENTRES 
The two i n v e s t i g a t i o n s  d i s cus sed  i n  t h e  second p a r t  of t h i s  paper  have d e a l t  
with t h e  r e g i o n a l  ba l ance  between t h e  demand and t h e  supply o f  European t r a v e l  
f a c i l i t i e s  i n  1976. I t  was found t h a t  d i f f e r e n t  nodes i n  d i f f e r e n t  p a r t s  o f  
Europe d i f f e r  g r e a t l y  wi th  r ega rd  t o  t h e  p o s s i b i l i t y  o f  m a i n t a i n i n g  d i r e c t  
persona l  c o n t a c t s .  
To judge from a  p r e v i o u s  s t u d y  d e a l i n g  wi th  t h e  development o f  t h e  European 
a i r  t r a n s p o r t  network d u r i n g  1965-1976, t h e s e  r e g i o n a l  d i f f e r e n c e s  appea r  t o  
have p r e v a i l e d  over  a  long  time. With improvements i n  technology and t h e  
t r a n s p o r t  network, t h e  a b i l i t y  t o  ma in t a in  d i r e c t  persona l  c o n t a c t s  h a s  
improved between a lmos t  a l l  European urban c e n t r e s .  The major e x c e p t i o n  is 
t h e  p o l i t i c a l  d i v i s i o n  between Eas t  and West. But,  from t h e  r e s u l t s  o f  t h e  
a i r  t r a n s p o r t  network s t u d y ,  i t  is c l e a r  t h a t  a c c e s s i b i l i t y  f o r  t h e  c i t i e s  
belonging t o  t h e  "Primary European Centre"  has  i nc reased  when con~pared t o  
t h e  less a c c e s s i b l e  nodes.  Thus, t h e  m a j o r i t y  of  t h e  new a i r  t r a n s p o r t  
p o s s i b i l i t i e s  s i n c e  1965 have developed between those  nodes t h a t  a l r e a d y  
had t h e  h i g h e s t  a c c e s s i b i l i t y  v a l u e s  i n  Europe i n  1965. 
This  t r end  s i n c e  1965 a t  t h e  i n t e r n a t i o n a l  l e v e l  cor responds  t o  a s i m i l a r  t r e n d  a t  
t h e  n a t i o n a l  l e v e l  i n  Sweden. Thus i t  may be. sugges ted  t h a t  t h e  c o n t a c t -  
i n t e n s i v e  employees i n  Europe have become more and more c o n c e n t r a t e d  i n  t h e  
l l l o ~ t  a c c e s s i b l e  nodes. A s  no daLa on Lhe change and t h e  r e g i o n a l  d i s t r i b u t i o n  
o f  c o n t a c t - i n t e n s i v e  enlployees i n  Europe e x i s t ,  t h e r e  is no p o s s i b i l i t y  o f  
ver  i f i c a t  ion.  By s t u d y i r ~ g  t h e  development and l o c a t i o n s  of  t h e  h e a d q u a r t e r s  
o f  t h e  b iyyes t  n a t i o n a l  Firms and o r g a n i s a t i o n s ,  t h e  n ~ u l t i n a t i o n a l s ,  and t h e  
i n t e r n a t i o n a l  o r y a n i s a t i o n s ,  someindica t ion  o f  t h e  t r e n d  could  be ob t a ined .  
In f u t u r e  r e s e a r c h  dea l ing  wi th  a c c e s s i b i l i t y  i n  t h e  European system of  c i t i e s ,  
t h e  i n t e n t i o n  is t o  c a r r y  o u t  a  s e r i e s  o f  exper iments  w i th  o p e r a t i o n a l  "models 
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o f  ~ u r o ~ e " ,  s i m i l a r  t o  t hose  which have been used fo r  Sweden. The p r i n ~ a r y  
purpbse  o f  t h e s e  model exper iments  is t o  t e s t  how d i f f e r e n t  p o s s i b l e  develop-  
ments i n  European t r a d e  p o l i c y  (e .g .  en l a rged  marke ts ,  customs un ions ,  t r a d e  
agreements )  may a f f e c t  c o n t a c t  p o s s i b i l - i t i e s  i n  v a r i o u s  p a r t s  of  Europe,  i . e .  
t o  develop t h e  European c o n t a c t  a c c e s s i b i l i t y  maps o f  t h e  f u t u r e .  These e x p e r i -  
ments w i l l  be based on t h r e e  changes which can  a f f e c t  a c c e s s i b i l i t y  maps: ( 1 )  
a  change i n  t h e  need f o r  d i r e c t  p e r s o n a l  c o n t a c t s  i n  b u s i n e s s  and government,  
( 2 )  a  change i n  t h e  r e g i o n a l  d i s t r i b u t i o n  o f  c o n t a c t - i n t e n s i v e  employees and 
(3 )  a  change i n  t h e  t r a n s p o r t  network. Which changes a r e  p robab le  depends,  o f  
c o u r s e ,  very much on t h e  time range  chosen f o r  s t u d i e s  o f  t h e  f u t u r e .  Rad ica l  
change i n  t h e  persona l  c o n t a c t  r equ i r emen t s  o f  vir ious occupa t ions  i s  probably  
a  m a t t e r  belonging t o  t h e  f a i r l y  d i s t a n t  f u t u r e .  But,  a s  can be s e e n  from t h e  
Swedish s t u d i e s  mentioned p r e v i o u s l y ,  t h e  r e g i o n a l  d i s t r i b u t i o n  of employn~ent 
and t h e  t r a n s p o r t  system can change compara t ive ly  r a p i d l y .  
Of c o u r s e  exper iments  of  t h i s  kind g i v e  r i s e  t o  a  series o f  both methodologica l  
and t h e o r e t i c a l  problems, which must be s o l v e d  i n  o r d e r  t o  a r r i v e  a t  an 
a c c u r a t e  unders tanding  of  t h e  European c o n t a c t  p o t e n t i a l  maps. 'The b i g g e s t  
problems seem t o  be t hose  o f  geog raph ica l  s c a l e  and p o l i t i c a l  d i v i s i o n .  
'The p r e s e n t  r e p o r t  ha s  s u p p l i e d  a  b r i e f  p r e s e n t a t i o n  of  some i n v e s t i g a t i o n s  
which could s u r e l y  be adapted t o ,  and a s s o c i a t e d  w i th ,  o t h e r  s t u d i e s  i n  t h e  
Ana lys i s  o f  Human Se t t l emen t  Systems p r o j e c t .  I t  should  n o t  be t o o  compl i ca t ed ,  
f o r  i n s t a n c e ,  t o  adap t  t h e  s t u d i e s  o f  c o n t a c t  and t r a v e l  f a c i l i t i e s  t o  t h e  
s e l e c t i o n  o f  c e n t r e s ,  t h e  r e g i o n a l  s u b d i v i s i o n s ,  and t h e  s t a t i s t i c a l  d a t a  
p r e s e n t e d  i n  P e t e r    all' and  Dennis Hay's r e p o r t ,  Growth Cen t r e s  i n  t h e  
Eurooean Urban Svstem. 
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